###### Strengths and limitations of this study

-   An interdisciplinary approach generates a more complete understanding of the nature of complex issues like adolescent social networks and sexual agency.

-   The development and validation of a novel scale to measure sexual agency in adolescents.

-   The repeated collection of multiple data types over an 18-month time period during a key developmental phase of adolescence.

-   However, a longer longitudinal study would provide more in-depth information about this important developmental phase.

Introduction {#s1}
============

Healthy sexual development in adolescents is influenced by a range of factors, including parents, schools, peers and the media.[@R1] Media, and now social media, have a significant reach in adolescents' lives. Smartphones and easy access to the Internet make digital communication a part of daily life in many countries.[@R6] Studies from the USA, the UK and Australia show that up to 97% of young people are active on some form of social media, many across several social media sites.[@R6] More than a third report using their main social networking sites several times a day.[@R13] A 2013 survey found almost all the Australian young people surveyed had used a social networking site (97% of those aged 14--15 years, 99% of those aged 16--17 years), 62% accessing social media daily.[@R14]

Online cultures offer young people opportunities for learning, play, self-expression and the development of resilience.[@R15] We do not yet know what role these media play in sexual development. However, a recent review addressing young people's online behaviours and sexual risks stated that adolescents who encounter one type of risk tend to encounter others, and they occur both online and offline. There is also a direct association between online and offline sexual activity in adolescents: higher rates of sexual engagement online are related to higher rates offline and vice versa.[@R17] Consequently, the Social Networks and Agency Project (SNAP) study seeks to better understand the ways that young people understand and express sexual agency in both online and offline contexts rather than to address young people's online activities in isolation, or to assume causative effects of social media interaction.

The limited research on social media use and sexual development has shown both positive and negative influences. Qualitative research with young people in Australia, the UK and North America suggests that young people use social media to negotiate sexuality and gender identity in complex and diverse ways, from jokes and flirtation, to intimacy or aggression.[@R5] Particular groups may benefit more from social media than others. For example, among those aged 18--24 years, participants who identified as lesbian, gay, bisexual or other same-sex attraction (LGB) used social network sites (SNS) for identity development and communication more than their heterosexual peers.[@R20] Those who used SNS for LGB identity development demonstrated improved mental health outcomes.

Several studies looking specifically at sexually explicit online content have shown associations (though not causal) between exposure to this content and sexual behaviours. A systematic review of cross-sectional studies found a strong association between self-reported exposure to sexual content in new media and sexual behaviours in young people.[@R21] However, as temporal relationships were not clear, it is plausible to conclude that adolescents who began to have sex were also those most interested in sexual content in the media, rather than exposure to sexual content in the media accelerating the adolescents\' initiation of sexual activity.

As a result of adolescents expressing themselves online, they may find themselves engaging in what might be termed online risk-taking behaviour. Adolescents have noted experiencing social pressure regarding sexual activity in Internet chat rooms.[@R2] [@R22]Pujazon-Zazik and Park found that up to 5% of the users aged 14--17 years had revealing photographs of themselves in swimsuits or their underwear on their profile page.[@R22] Another study identified that 24% of adolescents referenced sexual behaviour; with girls being more likely to do so.[@R23] This could suggest that social media affect girls' confidence, or sexual agency, in different ways than it does for boys. It should also be noted, however, that broader social and cultural norms relating to appropriate gendered bodily comportment and display may influence individual young people's subjective experience of 'body confidence' in a range of settings and contexts beyond social media.[@R24] Further, Gill and Orgad[@R25] suggest that the notion of 'confidence' itself is implicitly gendered within contemporary popular media and academic discourse.[@R25] That is, the capacity to express or deploy 'confidence' is primarily measured in relation to women's deficits in relation to an (ill-defined) masculine 'norm', while men's 'confidence' or 'agency' is rarely addressed in and of itself. Thus, more investigation---and critical reflection---needs to occur before a hypothesis can be formed.

This study will examine the impact of social networks, both on and offline, on the development of healthy relationships and sexual agency. Sexual agency is the ability to communicate and negotiate about one's sexuality, while having empathy for a partner's wants and needs. To have sexual agency means making informed and ethical choices for themselves and accepting the responsibility of those choices. Sexual behaviour is not necessarily related to sexual agency: someone can be having sex and not have high agency within these interactions; conversely, someone can have never had sex and have very high agency (Development and Validity Testing of a Scale to Measure Sexual Agency, currently in preparation for submission)

The focus of this study on sexual agency is a sexual outcome that we want to promote, rather than prevent (such as sexually transmitted infections or unintended pregnancies). Considering positive sexuality outcomes is important: we know that women who receive sex-negative messages engage in more high-risk sexual behaviours than women who receive sex-positive and instructional messages from their parents.[@R26] Similarly, adolescents who express more sex-positive attitudes have been found to be more responsible users of contraception.[@R27] Additionally, girls whose mothers candidly discussed sexual desire and pleasure with them reported experiencing a higher degree of agency and pleasure during their first sexual experience.[@R28]

We see two key aspects of social media that lend us to hypothesise that they may support the development of sexual agency. First, online social media provide adolescents with additional opportunities for peer (and non-peer) interaction: Adolescents place high value on their social interactions; the expansion and elaboration of adolescents' social lives is an essential element of their development. This is critical for their ability to form healthy relationships into the future and is a goal of adolescence.[@R3] Social media are individualised and interactive, such that a person can immediately express him or herself, including expression and engagement of a sexual nature. Additionally, the control of authorities (eg, schools, parents) in relation to social media is much lower than for other social interactions. Social media give adolescents freedoms that they do not have in everyday life, including in the adult-supervised home and school environments where they spend the majority of their time.[@R29] Up to 50% of adolescents feel more comfortable expressing themselves online rather than in face-to-face communication.[@R30]

This study takes an interdisciplinary approach; combining research design and theory from the disciplines of social research, public health, clinical practice, media and cultural studies and social network modelling. It uses mixed methods to provide comprehensive, prospective information on the social development of early adolescents.

Aim {#s2}
===

To explore the nature and development of sexual agency in adolescents, and to determine if and how online and offline social networks affect the development of sexual agency.

Methods and analysis {#s3}
====================

'Online and offline social networks and the development of sexual agency - The SNAP (Social Networks and Agency Project) study' is a mixed method prospective observational study that utilises a range of data collection methods ([figure 1](#F1){ref-type="fig"}). The study will run between August 2015 and December 2018. Participants will be followed for 18 months. Enrolment into the study is now complete: recruitment took place between February 2016 and February 2017; thus final follow-up is expected to be completed by September 2018.

![Study design and data collection.](bmjopen-2018-024329f01){#F1}

Patient and public involvement {#s3a}
------------------------------

The development and design of the study were informed by adolescent's experiences and preferences. Young people were involved in the piloting and formalising of the study measures.

Participants will be provided with tailored results written in newsletter form as well as copies of formal publications when requested.

Theoretical framework {#s3b}
---------------------

This study is guided by an interdisciplinary framework of healthy sexual development.[@R1] This framework identifies 15 key domains of understanding healthy sexual development rather than placing and emphasises solely on age of first sex. These domains include, among others; freedom from unwanted activity, an understanding of consent and ethical conduct more generally, an understanding of safety, agency, resilience, open communication, self-acceptance, awareness and acceptance that sex is pleasurable, and competence in mediated sexuality.[@R1] Further, we take an interdisciplinary approach, acknowledging the importance of different research disciplines to more fully understand a complex issue such as sexual agency in adolescence. This approach is reflected in the skills of research team across sexual health, adolescent development, social science, media and communications and social networks. The interdisciplinary approach has informed the mixed methods study design and will inform analysis and interpretation and dissemination of findings.

Participants {#s3c}
------------

Participants aged between 15 and 17 years were eligible and living in New South Wales, Australia, at the time of recruitment and competent to provide informed consent. This age group, which represents the last 3 years of secondary school, is the age at which most young Australians initiate sexual behaviours and relationships.[@R31] Experiences at this life stage are likely to be formative in the development of sexual agency of individuals. A target sample of 100 participants was set with the expectation of retaining a minimum of 50 participants at the end of the study.

Recruitment {#s3d}
-----------

Participants were recruited through a range of convenient locations where researchers had established relationships: three Family Planning New South Wales (FPNSW) clinics, social media sites, the 2016 Promoting Adolescent Sexual Health conference, NSW and one independent school. For recruitment through the FPNSW clinics, promotional materials were left at the Ashfield, Penrith and Newcastle FP clinic sites. Social media recruitment was via paid advertisements on Facebook and Instagram, targeting the study age population. One independent (private) Sydney school was approached for permission to recruit participants and study promotional materials were distributed.

Data collection {#s3e}
---------------

### Questionnaires {#s3e1}

Over the course of the study, participants' complete three online questionnaires; at baseline, mid study and end of study:

### Sociodemographic, sexuality, relationships and sexual behaviour {#s3e2}

Items adapted from the National Survey of Australian Secondary Students and Sexual Health[@R32]:Gender identity, age, ethnicity.Self-reported school attendance, academic performance, satisfaction.Family and household composition.Parents' education and employment.Sexual identity.Experience of different sexual behaviours, including age of first experiences.Current relationships.Attitudes and expectations about sex.

### Sexual agency {#s3e3}

A sexual agency measure was developed and pilot tested among 31 participants of various age, race, sexual orientation and gender identities (this measure is described in Development and Validity Testing of a Scale to Measure Sexual Agency, currently in preparation for submission). Cognitive interviews were conducted to test readability, clarity, comprehensiveness and validity of item questions. This scale is designed to measure domains of sexual agency including taking pleasure, assertiveness, sexual health communication and awareness, understanding boundaries and empathy and emotions related to feelings of control. While there are not currently any validated measures that specifically look at sexual agency among adolescents, there are several validated measures that have looked at the related concepts of sexual assertiveness, communication, cost and benefit analysis and behaviour. We used The 'Hulbert Index of Sexual Assertiveness'[@R33] in designing this scale, which can be used for adolescents who both have and have not had sex. A mean total score (out of 100) is calculated from all items.

### Social networks {#s3e4}

Informed by egocentric social network methodology advocated by Burt[@R34] including in health,[@R35] participants are asked to nominate between 5 and 10 people with whom they interact the most (participants' network members). Participants are asked to describe their network members' gender, first name and first initial of surname and occupation. For each network member participants are then asked to describe:Their relationship with this person (eg, friend, romantic partner).Level of relationship closeness (Very close/close/ not really close/not close at all).Most common mode of interaction (eg, face to face, short message service (SMS), social media, video calling).Frequency of interactions that are face to face (eg, every day, several times a week, once a week, once a month, less than once a month).What percent of interactions that are not face to face.What percent of interactions are flirtatious.

To complete the personal social network (ie, the person-to-person relationship), participants are then asked about the closeness of each network member to the other network members.

#### Interviews {#s3e4a}

Semistructured interviews are being conducted face-to-face or via Skype with all participants at baseline, mid-point, and at the end of the participant's involvement in the study. Interviews are conducted by authors LL, SC and KA. Themes and questions used in the second and third interviews will be informed using an iterative process as the study progresses. This process will involve an initial examination of interview data from a purposively selected sample of participants. Investigators will discuss key themes emerging from the data and gaps in what information the data provided before finalising the semi-structured interview guide for the subsequent interviews. Examples of topics and questions included in interviews are as follows:

### Baseline interview {#s3e5}

-   Social media use. What platforms do you use? How do you use them?

-   Sharing information online. What do you share online? How do you decide what to share and who to share with?

-   Sexual interactions online. What do you think about online sexual communication, sharing sexual texts or images, learning about sex online?

-   Romantic relationships. Have you met someone online? How do online and offline romantic relationships differ? How do you interact online with someone you are interested in? How does flirting work online?

### Mid-point interview {#s3e6}

-   Sexual health and information. Where do you get information about sexual health? How do people know they are ready for sex? How do they negotiate the kind of sexual activity they might want? What is your definition of safe sex?

-   Sexual relationships. What is an ideal sexual relationship? Do social media influence how you form ideas of what a relationship should be?

-   Flirting online. What is the intention behind flirting online? What is your experience of using dating apps? Do you think it's ok to flirt with someone other than your partner?

### Final interview {#s3e7}

-   Sexual agency. What does sexual agency mean to you? Is it a useful concept? How has being in the study affected your views on sex and your sexual agency?

-   Online and offline relationships. Do you think that it is useful to distinguish between online and offline communication? How have your relationships changed over the past 18 months? If you could tell your parents or teachers anything about sexual agency or how young people communicate what would you tell them?

#### Diaries {#s3e7a}

Structured electronic 2-weekly diaries capture participants' social networks interactions and sexual behaviour over the preceding 2 weeks, for the full 18 months of follow-up. Every 2 weeks, participants receive an email with a link to a secure online data collection site hosted by University of Sydney (Redcap), followed up with two reminder SMSs, if the diary is not completed.

Diary questions about social networks interactions ask participants: to nominate five people (network members) they interacted with most in the past 2 weeks. They are asked what percentage of these interactions with each contact was face-to-face versus non-face-to-face and the percentage of interactions with each network member was flirtatious. Diary questions about sexual behaviour include: number of sexual partners, whether casual or regular partner (including whether they are boyfriend/girlfriend, friend with benefits, hook-up or other), gender of partner, frequency of sex with the partner, and condom use with the partner. For sexually active participants, they are asked about their most recent sexual activity: who initiated the sexual activity, their sexual desire and that of their partners, their enjoyment, what sexual activities were engaged in, use of condoms, whether sex was spontaneous or planned, whether pressure was involved, and who was more in control of the sexual activity. These items were derived from a validated scale to measure online risks developed by Vannier and O'Sullivan.[@R36]

#### Retention {#s3e7b}

In order to keep adolescents involved in the study over time, they will receive incentives for their participation. Adolescents will receive a \$20 gift-card after completing each baseline, mid-study and end of study interview and questionnaire set. Furthermore, participants' will receive a \$20 gift card after completion of every five fortnightly diaries they complete. This incentive structure was developed to provide regular rewards in an effort to keep participants engaged throughout the study. The study coordinator will stay in close contact with the participants, via SMS or email to give them regular study updates or reminders and participants will have access to the research coordinator to ask questions at any time.

Analysis {#s3f}
--------

This is an exploratory study rather than hypothesis driven research. The qualitative interview data will be used to complement findings from the quantitative data (survey, social network and diary data) with the overall aim of developing an explanatory framework of social media influence on the development of sexual agency. Informed by this framework, the impact of social media on the development of sexual agency in adolescence will be evaluated in a longitudinal analysis.

Questionnaires: data on sexual agency and sexual behaviour are collected at three key time points across the 18 months of follow-up.

Examples of research questions to be explored using questionnaire data include:Does sexual agency change over mid-late adolescence (15--19 years)?What factors are associated with higher or lower levels of sexual agency?What factors are associated with changing sexual agency?Is sexual agency associated with experiences of sexual behaviour?

Interviews: All qualitative data will be digitally recorded, transcribed and thematically analysed. Initial interviews will be read and early themes, impressions, and patterns noted. As new data are gathered, analysis will continue to test the early set of concepts, patterns and relationships. This process will continue until a coherent and robust framework takes shape.

Interview data will be analysed both in relation to emergent themes (deploying a grounded theory approach),[@R37] and in relation to themes emerging from a review of cross-disciplinary literature that addresses the intersection of young people's sexual cultures, their relationships with friends and families, their social media use and their sexual health information seeking practices.[@R17] This process aims to map the multiple ways that young people's social media use might be supportive, undermining or irrelevant to the development of sexual agency, and to better understand the roles that online and offline social relationships (both sexual and non-sexual) might play in supporting sexual health, and social and emotional well-being more broadly.[@R4]

Social Network surveys and analysis: At the time of enrolment, mid-way into the study and at the end of the study, we will collect data about the respondent's friends and the relationships between friends to elicit the personal social network of the respondent.

Examples of research questions explored here include:What patterns of interactions are observable within the personal network at the tie level, individual level and network level?Is there an association between network properties and demographic attributes of adolescents?Is there an inherent relationship between network properties and sexual agency during this key developmental stage? If so, which network properties are most conducive to sexual agency?To what extent is online social media manifested in the social networks of adolescents and in the context of sexual agency development?

In terms of association with development of sexual agency at the:

Network level: Adolescents who have high personal network density, and particularly those with high centralization within their personal network would experience a high degree of sexual agency development. This is primarily due to the degree of homophily (where similar friends share the same interest)[@R39] and the fact that those individuals who have a high concentration of interactions around them would experience higher degree of development of sexual agency or otherwise. In short, we predict a significant association between density, centralization and sexual agency. The same network variables are hypothesised to associate significantly with social media use in a positive direction.

Actor level: We hypothesise that adolescents who have a high degree of centrality (ie, many others interacting with them), and those who play a closeness and brokerage role (ie, very central within the personal network and can reach many others within their personal networks)[@R40] would have a significant association with development of sexual agency. This is also hypothesised for social media use in a positive direction.

Tie strength: As per the theory of the strength of weak ties,[@R41] weak ties allow for access to novel information, which would otherwise not be accessible due to redundancy of information from the cohesive group. Strong ties, on the other hand, are useful for complex problem solving, and conducive to trust. Given that adolescents tend to socialise with those they are comfortable with, we hypothesise strong ties, rather than weak ties would have a significant association with the development of sexual agency and the direction of the association could be either way.

As the social network data collected will be from the respondent's perspective, the egocentric network approach will be used,[@R42] where all interactions between the respondent and the friends as well as interactions between friends themselves will be recalled from the respondent's perspective. The name generator question that will be used is:

'Looking back over the last 6 months, please list up to 10 people (eg, friends, boyfriend/girlfriend, family member, etc.) you interacted with the most.'

Attribute data about the friends (eg, gender, occupation, medium of communication, flirt with or not, etc.) and data about the tie (eg, frequency of interaction and closeness) will also be collected. To complete the personal network, the respondent is also asked to recall which of the friends interacted with the other, and in doing so, the closeness of the relationship is also elicited.

Analysis: With each egocentric network obtained, we will analyse their network to understand the following key properties (the definitions and mathematical expressions of which are available in Wasserman *et al* [@R43]:Ego-density: this is the density of the network that excludes the respondent (in other words, the density of the interactions of the friends only).Betweenness centrality: the extent to which the respondent lies in the shortest path of all others in the network. this explains brokerage capacity---a central role that yields information benefits such as novel information and creativity.Degree centrality: simply, the number of ties the respondent has to her friends. Degree centrality explains information flow and influence (eg, number of followers, etc).Efficiency: a measure of brokerage that explains whether an individual optimises the brokerage capacity in networks by bridging groups that are otherwise not connected.Constraint: a measure of the extent to which a network is so tightly connected that information becomes redundant quickly.Tie strength: a measure of how frequent and how close one is to all others within the network.

Aside from the visual network analysis that allows us to explore patterns in relationships, we will also be using the above network properties as an attribute of the individual which can then be statistically tested on a dependent variable. For instance, we can regress (using multiple regression) or correlate (eg, Pearson's correlation) network variables against other variables such as sexual agency.

When grouped into high-low groups (eg, groups with high efficiency or low efficiency), independent sample t-tests can then be conducted to determine whether there is an association between groups. For instance, we will be able to understand whether female or male adolescents have networks with higher or lower network efficiency. As a further example, the same test can be applied for adolescents who enjoy school or do not.

Diaries---sexual behaviour: We will conduct longitudinal analyses to describe changes in sexual behaviour and experiences over time, sexual agency, social media use, and social network patterns. Analysis will use a multi-level approach, to account for within person and between person changes.

Examples of research questions explored using diary---sexual behaviour data include:What specific patterns of sexual experience, sexual agency, social media use and social networks are common to adolescents during this key developmental stage?What event-specific and individual characteristics are associated with participants' enjoyment/satisfaction of a sexual experience?What event-specific and individual characteristics are associated with condom use during a sexual experience?

Diaries---social networks: The diaries capture relational data that shows social media usage and interactions between the respondent and his or her friends (see [figure 2](#F2){ref-type="fig"}). From this relational data, we will be able to construct the sociogram from the respondent's perspective. We are then able to calculate degree centrality, which is simply the sum of incoming or outgoing ties. Degree centrality has been associated with popularity in terms of who interacts with whom or who follows whom.[@R40] The other important relational notion is the strength of these ties -- that is, how often do the interactions take place.[@R44] This can be summed up and normalised to a scale of 1 to 5, where five means very often (ie, a strong tie) and one means seldom (ie, a weak tie).[@R41] An average value for tie strength can then be computed for the respondent. These values can then be used in independent sample t-tests to test if there is a statistically significant difference in network properties (of tie strength and degree centrality) between groups demonstrating sexual agency and groups otherwise.

![Example of social networks information collected via social network diaries. Black arrow, social media engagement and sexual activity engagement; dotted arrow, social media interaction and no sexual activity engagement; P, partner/friend; R, respondent; thickness of arrow, tie strength.](bmjopen-2018-024329f02){#F2}

### Mixed methods analyses {#s3f1}

We will use qualitative data from each participant and undertake comparisons across questionnaire and diary data, for consistency and differences. The qualitative data will also be explored in order to explain and understand better specific findings arising from the quantitative data. This will enhance the robustness of data interpretation and conclusions drawn, as multiple data sources are triangulated.

Ethics and dissemination {#s4}
========================

The study team closely considered the question of how to assess the competence or capacity of prospective participants aged less than 18 years to provide informed consent.

Once an adolescent expressed a desire to participate, we asked them if they felt comfortable with us obtaining parental consent. If they did not feel comfortable with obtaining parental consent, we undertook a competency assessment to ensure they had the ability to provide informed consent themselves.

Study questionnaires and interview guides were carefully designed and written to ask questions about participants' everyday experiences and not about distressing events specifically. Prior to the in-depth interview participants are reminded that the interviewer is obligated to notify the appropriate authorities if disclosure of sexual abuse, assault, self-harm or of harming others occurs. In addition, rather than treating informed consent as a 'one-off' process, our approach with this target group is to engage in a process of ongoing dialogue around consent from first contact to completion of the study. This is based on best practice descriptions in the literature,[@R45] advice from professionals in contact with adolescents, as well as the experience of members of the research team in the conduct of study of those under the age of 18.

In the unlikely event of disclosures of unwanted sex or sexual assault, a member of the study team will assist the participant in negotiating any situations of difficulty and if deemed appropriate, to liaise with their general practitioner, school counsellor, and Family Planning counselling. All participants regardless of disclosure are provided with information of national counselling services.

Adolescents receive one \$20 gift card after each of the three in-depth interviews. For every five fortnightly diaries submitted they receive another \$20 gift card of their choice for a possible study total of \$220 AUD. To minimise the potential for coercion to participate in the study, we did not advertise the monetary values of gifts on any recruitment flyers. However, to ensure fully informed consent, the study Participation Information Statement included the value of any reimbursements offered and how they are calculated.

It is envisioned that the overall results of the research study will lead to journal publications. Results could also be presented in the form of conference presentations. Young people will be asked for their input into the writing of a plain language report. Researchers will seek input and engagement with health and educational policy sector stakeholders around the findings and their translation.

Discussion {#s5}
==========

The study will provide comprehensive, prospective information on the social and sexual development of adolescents. The longitudinal mixed methods study will capture the development of sexual agency and behaviours, the online and offline interactions adolescents engage in, and how these are linked. It will also assess adolescents' perceptions of these on their sexual development. These findings will allow us to understand the diversity of adolescent socialisation in the age of social media.

Strengths of the SNAP study include the interdisciplinary approach, which we believe will provide a more complete understanding of adolescent social interactions and sexual agency, the repeated collection of multiple data types over an 18 month time period, the richness of both the qualitative and quantitative data, and the development and validation of a novel scale to measure sexual agency. Weaknesses of the study include the non-random sampling approach which necessarily results in a sample that is not representative of all Australian adolescents, and the small sample size, which limits the ability for definitive quantitative inferences.

SNAP's mixed-methods approach to the interplay of young people's online and offline relationships is novel in that it does not presume a causative relationship between online and offline sexual expression and/or romantic relationships. The study aims to identify the ways that young people's social media use intersects with other forms of information seeking and interpersonal communication, in order to better understand the complex contexts and settings in which young people develop a sense of self-understanding and self-efficacy in relation to sex and sexuality. The results will inform educational and school policy, and be of use in a variety of settings including sexual education. Providing feedback, training, and support to schools as an outcome of this research will be a significant benefit. The results will inform health promotion activities and the development of resources for adolescents and their parents and support the provision of youth-friendly adolescent clinical services. It will also potentially inform policy on social media use and healthy development in adolescence more generally.

Supplementary Material
======================

###### Reviewer comments

###### Author\'s manuscript

**Contributors:** SC led the team that conceived of the presented idea. SC, MSCL, KA, KSKC and SRS designed the study; LL, DB and MK contributed in interpreting the design into practicality and implementing the study. All authors discussed the paper and contributed to the final manuscript.

**Funding:** This work was supported by the Australian Research Council Discovery Project (DP150104066).

**Competing interests:** None declared.

**Ethics approval:** Ethical approval was granted by both the University of Sydney Ethics Committee (Project number 2015/489) and the NSW Family Planning Ethics Committee (Project number R2015-10).

**Provenance and peer review:** Not commissioned; externally peer reviewed.

**Patient consent for publication:** Not required.

[^1]: MSCL and SC are co-first authors.
